Although the injection can be made at any time up to the end of the first stage of labour, it is both easier and more effective if the cervix is less than half dilated.
Results
In all we have studied 64 patients. Paracervical blocks were done by four different obstetricians, none of whom had previous experience of the technique.
Good relief of pain was obtained in 75 % of cases, often being complete. Although all patients had received an opiate prior to the block, in no case had it been given less than two hours before and patients were experiencing considerable pain at the time of injection.
In one case, uterine contractions became less strong following the block; otherwise no sideeffects were seen. The average duration of analgesia was 125 minutes (range 90-190 min).
Discussion
Local analgesic techniques for the relief of pain in labour have the major advantage that the dosage of depressant drugs, particularly the opiates, can be kept to a minimum. Of all the methods available, there is little doubt that continuous epidural block is the most effective and versatile; unfortunately, the necessary trained personnel is not available in many hospitals and, in such circumstances, paracervical block offers a worthwhile alternative. It is very simple and can easily be leamt by junior staff. In domiciliary midwifery, it could also have a place when given by the general practitioner.
Side-effects are few, the most important being foetal bradycardia and temporary diminution of uterine contractions. Bradycardia has been noted in about 5 % of cases in an American series using lignocaine (Davis et al. 1964) . The cause has not yet been established. It is unlikely to be due to adrenaline as has been suggested, because intravenous adrenaline given to the mother does not affect feetal heart rate in this way (Kaiser 1950) . Others believe it to be due to the local analgesic agent itself, pointing out that intra-arterial injection in the uterus could occasionally occur giving high foetal blood levels (Bonica 1967). In any case, it is not considered to be significant in terms of the condition of the foetus at birth, for the effect is only temporary, seldom persisting for more than 20 minutes.
Reduction of uterine contractility is likewise temporary and there is no evidence that it significantly prolongs labour (Zourlas & Kumar 1965) .
Other complications that have been reported are generalized toxicity (which is most unlikely with the dosage recommended above) and accidental intracranial injection of the foetus (avoidable if the correct needles are used). Bronchial lavage is the instillation of a minimum of 400 ml of buffered saline into a lung (Birley 1967) ; 1 1 5 lavages have been done on 79 patients, whose ages ranged from 16 to 70 years. The FEV1, measured before lavage and expressed as a percentage of the predicted normal, ranged from 17 to 122. Most patients suffered from moderately severe bronchial asthma; none was in status asthmaticus at the time of lavage. Two techniques have been investigateda, bronchoscopic and an endobronchial.
The pre-lavage preparation included physiotherapy, chest X-ray and ECG. Sputum was sent for microscopy and if the majority of cells were degenerate eosinophils then lavage was indicated to remove the debris. Initially the steroids were boosted routinely but this was later found to be unnecessary.
The patients were premedicated with 20 mg of chlordiazepoxide administered orally. Atropine was omitted because of its inhibitory action on cilia and drying effect on mucus.
The lavage fluid was warmed to 37°C; 100 mg hydrocortisone hemisuccinate was added to each litre of normal saline to prevent a flare up of bronchitis (Lewinski 1965) . The saline was buffered by the addition of sodium bicarbonate to a pH of 7T2 (Galvin 1966) .
Bronchoscopic Technique
In the present series 35 patients were treated by the bronchoscopic technique, described by Thompson & Pryor (1964) and Thompson et al. (1966) . Anesthesia was induced with thiopentone and ether and the patients breathed spontaneously during the procedure; 800-1,500 ml of saline were used, 25-30 % of which was aspirated. 'Present address: North Middlcsex Hospital, Edmonton, London, N 18 Discussion: Ether was used for its bronchodilator effect. Maintenance of the oxygen tension is difficult with this technique.
Trauma may result from the presence of a bronchoscope in the tracheobronchial tree for 20 minutes. Two patients developed a pneumothorax.
There was one death. A man of 59 with an FEV1 of 24% died 75 minutes after lavage, in acute left ventricular failure resulting from myocardial infarction.
Endobronchial Technique
The endobronchial technique adopted is that described by Ramirez-R et al. (1965) . This technique is preferred to the bronchoscopic one. Bilateral lavage was done on 29 cases but later discontinued in favour of unilateral lavage. Ramirez-R did the lavage under topical analgesia but we have used general anesthesia.
Anesthesia: The patient is induced with thiopentone and maintained with halothane/ether azeotrope and oxygen. Suxamethonium is given for the insertion of the endobronchial tube.
A left Robertshaw endobronchial tube is preferred to a Carlens, used by Ramirez-R, since a larger suction catheter can be inserted. Care is taken to ensure that the tube is correctly placed and that the cuffs are adequately inflated, so that no spill over occurs from the side of-the lavage to the ventilated lung.
Lavage: To prevent bronchospasm 250 mg aminophylline is given intravenously.
When the lungs have been denitrogenated, by breathing 100% oxygen for ten minutes, a clamp is placed on one of the lumina in expiration and also on the corresponding catheter mount which is then disconnected from the plastic Cobb's connexion. The lung selected for lavage is then partially degassed for 5 minutes. During this time oxygen is absorbed from the lung and the lung collapses to about two-thirds of its original size. The trachea is drawn over to the degassed side. Negative pressures of about 12 cmH2O have been measured at the end of degassing. It is most important that the time for degassing should not exceed 5 minutes (Ramirez-R etal. 1965) .
Meanwhile the clamped tube is connected via the Cobb's connexion to a length of plastic tubing into which is inserted a funnel. This tubing is filled with lavage fluid. At the end of degassing the clamp is released from the lumen of the tube and the lavage fluid poured in continuously. Care is taken not to raise the funnel higher than 30 cm above the mid-chest. The patient breathes spontaneously and the fluid oscillates in the tubing with respiration. Casts and sputum are seen in the funnel. Suction begins immediately the fluid has been instilled. The lung is then brought into the anesthetic circuit and ventilated. Intermittent suction of this lung is carried out over the next 10-20 minutes. The total volume aspirated is about onethird of the volume instilled.
Modification of endobronchial technique: More recently buffered hypertonic saline, with an osmolality of approximately 520 milliosmols per litre has been used (Ramirez-R 1966) . We have done 28 unilateral lavages, using one litre of fluid on each occasion, and the patients' general condition after the procedure was much better than that of those after bilateral lavage.
Assessment of endobronchial technique: The main advantage of the endobronchial technique is that the airway is controlled throughout and ventilation may be assisted if necessary. By breathing 100% oxygen, the oxygen tension is well maintained, providing there is no contralateral spilling of fluid.
Lavage Aspirate
Microscopic examination of the lavage aspirate revealed a difference in cytology between the two techniques (Fuchs 1967, personal communication). In the bronchoscopic technique the cells are mainly lower respiratory tract epithelia whereas in the endobronchial technique alveolar phagocytes predominate. Thus in the endobronchial technique the alveoli, as well as the bronchi, are subjected to lavage.
Post-lavage Care
The patient is nursed sitting up and encouraged to cough. Oxygen is administered for 6 hours, for the oxygen tension is low and remains reduced for 24 hours, even after unilateral lavage. Respiratory function tests are recorded one week later. When done the day after they were found to be reduced.
Comments
Lavage is an incident in the treatment of bronchial asthma. Of 10 patients treated over one year ago, 3 are still managing without steroids.
Asthmatics with a chronic wheeze and a nocturnal cough due to gelatinous sputum containing large numbers of eosinophils, who do not respond to large doses of steroids, derive the most benefit from lavage. The cough disappears and breathing becomes easier for periods varying from three to sixteen months. One patient has just had her ninth lavage. When she was admitted to hospital in November 1967 on a maintenance dose of 15 mg prednisolone, her pre-lavage FEVy was 0-615 litres. One week after lavage her FEV1 was 1-065 litres, an increase of 21 % of her predicted normal of 2-165 litres.
Dr Norton E Williams (ClinicalPharmacology Unit, Whiston Hospital, Prescot, Lancashire) Bronchial Lavage in Status Asthmaticus Status asthmaticus, refractory to standard forms of medical treatment, will require mechanical ventilation with circulatory support.
The clinical picture of such a case may present with the following features: (1) Generalized bronchospasm, with high-pitched rhonchi on both inspiration and expirationthe expiratory sound may disappear and produce a silent phase, suggesting further bronchiolar obstruction with air trapping; the chest X-ray is hypertranslucent.
(2) Progressive hypoxamia, hypoxia, hypercapnoea, semi-coma or confusion which may be aggravated by injudicious use of sedation or uncontrolled oxygen therapy. (3) Acute ventricular strain with tachycardia, hypotension, gallop rhythm and pulsus paradoxus, with ECG changes due to pulmonary hypertension and myocardial hypoxia. In such cases, measures to relieve the respiratory work and myocardial strain are logical, and intermittent positive pressure ventilation (IPPV) can be extremely valuable.
Thompson and his colleagues have documented remarkable improvement in ventilatory activity following lavage and removal of bronchial plugs in asthma (Thompson et al. 1966) . In status asthmaticus, bronchial lavage, if it can be done safely and effectively, would appear to be a useful adjunct to other intensive therapy and theoretically it should have the following advantages: (1) By removing bronchial plugs, it should facilitate and shorten the period of IPPV required. (2) The resulting fall of airway resistance should reduce the risk of complications due to high peak airway pressures, such as pneumothorax.
In the method used at our intensive care unit (Williams & Crooke 1968), the patient is rehydrated with intravenous fluids and steroids are administered. Serial estimations ofthe blood pressure are made throughout the procedure and the ECG may be monitored. After pre-oxygenations, anasthesia is induced with a sleep dose (2060 mg) of methohexitone followed by suxamethonium 75-100 mg. Cricoid pressure is applied; the larynx and trachea are sprayed with a solution containing 100 mg hydrocortisone and 80 mg lignocaine, and a cuffed endotracheal Portex tube is inserted orally. An oxygen/ether mixture is now introduced by manual inflation until the third plane of surgical anesthesia (i.e. mid-dilatation of the pupils) is reached. The compliance usually improves rapidly during this period due to the bronchodilator effects of the ether. Lavage is now begun, using a 1 % sodium bicarbonate solution, which has the properties of being nonirritant, nontoxic, within the range of physiological pH (pH of solution 74-7 7) and near isotonic with body fluids. To a standard infusion set 500'ml of the solution is connected and, with the patient supine, the solution is poured down the endotracheal tube until it overflows; three or four breaths of oxygen are given by manual inflation to aid in distribution and endobronchial suction is carried out. The procedure is repeated three times with the patient supine and three times in each of the following positions: right lateral, left lateral and Trendelenburg. In the later stages of lavage the anesthesia lightens, coughing occurs and this, with manual compression of the chest, aids in the removal of the lavage fluid with plugs. In all, 12 to 14 lavages are thus done, using quantities of 30-50 ml; the procedure takes 30-40 minutes. Coughing and spillage make it difficult to estimate how much lavage fluid is retained but initially 150-300 ml fluid is returned.
A muscle relaxant, di-allyl nor-toxiferine, is then administered; the endotracheal tube is fixed in position and the patient established on the Cape ventilator. A slow rate (12-14) is chosen with initially a pre-set tidal volume of 400-500 ml; this is gradually increased to 700-800 ml as the blood pressure allows. Peak ventilation pressure at this stage is usually about 50 cmH,O but may fall over the next few hours when further lavage fluid is removed.
During 1967, 18 moribund asthmatics have been treated thus, with no morbidity attributable to the method. Of the 2 patients who died, one had had a cardiac arrest prior to admission and never regained consciousness; the other had a cerebral hemorrhage in the recovery stage of the asthma five days after lavage. In all cases the lavage results have been good, with numerous mucous plugs obtained. Microscopically, these show eosinophils with occasional histiocytes and desquamated epithelia in a mucin debris.
This simple technique allows ventilation to be controlled during-lavage; trauma to the respiratory tract is minimized. These satisfactory results support the use of bronchial lavage as a routine aid to the resuscitation of the asthmatic.
